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$X_{\tau}=X_{\iota}\cross X_{\iota}$ . $+w[ X_{\iota}..+\frac{\}{2}X_{\iota\iota}\cross(X_{\iota\iota}\cross X)_{\iota\iota}]$ . (1.1)
$w$













































$\omega^{\iota}=\alpha t$ , (2.$)
$\omega^{a}$ rot $v^{a}$
$v^{a}=\beta t$ , (24)
$P$ $M$ :
$P=\frac{\sigma^{l}}{2}\int X\cross td\ell+\sigma^{a}\int td\iota$ ,
(25)










3 HBG $P^{\iota}/\sigma^{\iota}$ $M^{\iota}/\sigma^{\iota}$ MMH
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$V_{m}$ $W_{m}$ ’ $=r/r_{0}$
$r_{0}$ $033cm$
$1801/hour$ $V_{m}=9\cm/s,$ $W_{m}=$ $5cm/s
$\lambda=0.45+0.10icm^{-1}$ $w=-053cm$ 4
$v_{g}=$ -$$cm/s








1) Y. Kimura, Physica D37 (1989) 485.
2) E.J. Hopfinger, F.K. Browand and Y. Gagne, J. Fluid Mech. 125 (1991) 505.
3) T. Maxworthy, M. Mory and E. J. Hopfinger, ‘’Waves on vortex cores and their relation
to vortex breakdown,” Proc. AGARD Conf. Aerodynamics of Vortical Type Flow in
Three Dimensions: AGARD CPP-342, (1983) paper 29.
T. Maxworthy, E. J. Hopfinger and L. G. Redekopp, J. Fluid Mech. 151 (1985) 141.
4) Y. Fukumoto and T. Miyazaki, J. Fluid Mech. 222 (1991) 369.
5) M. Wadati, K. Konno and Y.H. Ichikawa, J. Phys. Soc. Japan 47, 1698 (1979).
6) K. Konno and Y. H. Ichikawa, Chaos, Solitons and Fractqls 2 (1992) 237.
K. Konno, J. Phys. Soc. Japan 59, 3417 (1990).
7) H. Hasimoto, J. Fluid Mech. 51 (1985) 477.
1
HBG MMH :
$*$ $Q=1801/h$ $s$
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HBG MMH :
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$\lambda=0.45+0.10icm^{-1}$ $w=-053cm$
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